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To all whom it may concern:

Be it known that I, GEORGE YELLOTT, of
Towsontown, in Baltimore county and State of
Maryland, have invented a new and Improved
Hydraulic Ram, by the action of which water
in large quantities- for operating machinery,
supplying towns and cities, and for other use-
fal purposes, can be raised to a great eleva-
tion; and I do hereby declare that the follow-
ing is a full, clear, and exact description of the
same, reference being had to the annexed draw-
ings, making a part of this specification, by
which the whole machine is correctly repre-
sented, with an interior view of the pipes,
cylinders, pistons, valves, and other append-
ages and parts connected and put together as
when in operation.

The nature of my invention consists in dis-
pensing with the use of the valve which opens
and closes the orifice of discharge in the ram-
pipe, and by so doing puts in motion and then
suddenly stops the flow of water through said
pipe in the ordinary hydraulic ram now in use,
but which valve, by suddenly closing against
a non-elastic and solid substance, causes a
shock and jar to the machine proportionate to
the momentum of the moving column of water,
and substituting for said valve a piston mov-
ing against condensed air in a cylinder, the
water in the ram-pipe being put in motion and
stopped by the action of said piston in open-
ing and closing the channel of escape without
any jar or concussion caused by the collision of
solid bodies coming in contact suddenly and
with great force, which, in a large ram of the
ordinary construction, would rupture the pipe
and destroy the machine, by reason of which it
has been found imposgible to use theése hy-
draulic motors for elevating water in large
quantities.

To enable others skilled in the art to make
and use my invention, I will proceed to describe
its construction and operation.

In the accompanying drawings, A represents
a section of the ram:-pipe conducting the water
from the source of supply, which pipe, at its
lower end, is attached to and opens into-a cylin-
der, B, which cylinder is divided into twoparts,
(designated, respectively, by figures 1 and 2.)
In that part of cylinder B which is designated
by figure 1 is a piston, C, accurately fitted, so

as to prevent the escape of air, and connected
by a rod, D, which passes through a stuffing-
box, figure 3, with another piston, Ii, in that
part of said cylinder designated by figure 2.
This part of said eylinder is open at its end,
and its length is about double that of the other
part of said cylinder, (designated by figure 1.)

The piston E is hollow, and is eylindrical in
shape, with both ends closed, so as to present
the exterior appearance of a solid body. It is
of sufficient length to fill one-half of that por-
tion of the cylinder designated by figure 2,in
which it slides with the rims of its two ends
accurately fitted, so as to prevent the passage
of air, :

F represents a pipe of less diameter than
the pipe A, being, at one end, attached to and
opening into that portion of the cylinder B
immediately in front of the piston-C. The
other end of the pipe F is attached to and
opens into that portion of the eylinder B des-
ignated by figure 2, immediately behind the -
piston E. G is a pipe opening into the part of
the cylinder B designated by figure 2, in front
of the piston E, and with a valve opening in-
ward and another valve opening ontward, so
that either air or water can be drawn in and
expelled when the piston E is in motion.

K is a small cylinder, with a piston and rod
(designated by figure 5) working in said small
cylinder by being connected with the piston
E. His a small pipe, by which air being ad-
mitted into the small eylinder K by the valve
opening inward, and designated by figure 6, is
driven through the valve designated by figure
7 into the air-chamber I, which air-chamber
communicates with the pipe I' by a valve, as
represented in the drawings.

In order that there may be always a proper
condensation of air in that portion of the cyl-
inder B designated by figure 1, a receiver, L,
is attached to said portion of the eylinder, and
communicates therewith by a valve, 9, which
opens into said cylinder. Thisreceiveris con-
nected by a pipe, T, with the small cylinder K.
To the top of this receiver is attached a
weighted valve opening outward, and desig-
nated by figure 10. This valve is so weighted
that when the air in the eylinder is of the de-
sired condensation it rises and lets the air
forced into the receiver through the pipe T es-




2 214.979

cape; but if there has been an escape of air
from the ‘eylinder, then, when the piston C:is
at the extreme end of the cylinder, the air
therein will exert a less pressure on the valve,
figure 9, than will :the weight: on: the loaded
valve, figure 10, and: air will be forced into the
eylinder and supply the:deficiency.

Thesmall pipe, figure 11, can beconveniently
attached to the receiver-pipe T and closed: by
a cap screwed onr the end  after ‘the air in the
eylinder has been condensed.

In order to operate this ram I condense the
airin that portion of thecylinder B designated
by figure 1, by pumping air through the small
pipe designated by figure 11, which pipe has a
valve opening inward and throngh the receiver
and valve 9. : This small pipe should then: be
closed by a cap screwed on its end.

The air in the eylinder is condensed until it
is. more than sufficient to overcome by :its
elastieity the weight ‘and: friction of ‘the pis-
tons in the cylinder and the statie pressure of
the water in the pipe A when the water is at
rest in said pipe, whieli : statie ‘pressure is de-
pendent upon the height of the fall of water
perpendicularly : from the : source of supply.
The air being condensed, as aforesaid, and
the two pistons being so- placed ithat the pis-
ton I leaves the orifice at the end of the pipe
F open, the water passes through the pipe F
with a velecity due to the height of the fall,
and escapes freely from the end of the eylin-
der B designated by figure 2.

The column of ‘water in the pipe A is thus
put in motion and acquires a momentum due
to the weight of the: whole number of cubie
feet of water iti the pipe A multiplied by the
velocity of the moving: column. - This momen-
tum can be easily and correctly estimated, and
the mode of ealculation should be perfectly
understood when a ram is to be constructed,
as it has an important bearing upon the
strength of materials to be used in its con-
struction.

If the Leight of the fall of water is ten feet,
the water freely escaping through the pipe F
will have a velocityin its passage through that
pipe of twenty-five feet per second. If the
pipe A isof a cubic capacity sufficient to pass
four times as much water as the pipe F, the
velocity of the water in A will be a little more
than six feet per second. If A contains one
hundred cubic feet of water the weight of the
whole column will be more than six thousand
pounds, and the whole column moving through
A with a velocity of six feet per second, the
momentum will be thirty-six thousand pounds.
If the piston C presents a surface of one hun-
dred square inches, and the air in the cylin-
der has been condensed to two atmospheres, or
thirty pounds to the square inch, the resist-
ance at first offered by the piston to the mo-
mentum of the moving colummn of water in A
will only be three thousand pounds; but this
will be continually increased by the additional
condensation of the air as the piston is driven
back in the cylinder.

1t is thus seen that the momentum of the
water in a large ram is immense, and in con-
strueting the machine can. be increased -at
pleasure by simply lengthening the ram-pipe,
the height of the fall of water remaining the
same.

This is a fact never to be lost: sight of by
those engaged in the construction of this ram,
and it is deemed important to make it clearly
appear. - This momentum: is directed against
the head of the piston: C, and driving back
the two: pistons: conneeted by the: rod D the
piston E slides over and instantly closes the
orifice of discharge of the: pipe F, thus sud-
denly checking the :moving column of water
in F, whieh is then driven into the air-cham-
ber I, when the entire. momentum of the
water in the pipe ‘A is concentrated on ‘the
head of the piston C, and the two pistons are
driven back until: the. air in that portion of
the cylinder B designated by figure 1 acquires
an enormous pressure, while at the same time
water enters by atmospheric pressure through
the pipe G and fills the space, which would
otherwise be left vacant by the piston E when
driven to the end of the cylinder B. There is
also a supply of air driven by the small piston
figure 5 through the pipe H into the air-cham-
ber1, and replaces the partieles of air absorbed
and carried off' by incorporation with the wa-
ter by compression:

To guard against an' excessive quantity of
air being forced into the air-ehamber, the cne
end of a very small pipe, O, opened and closed
by a cock, figure 8, isinserted into theair-cham-
ber'at a point below which ' the water should
never fall when the ram is in operation. :The -
other end: of the pipe O is inserted in' the as-
cending pipe P, and after the ram is put in
operation the cock figure 8 is opened, and wa-
ter passes out and is discharged up the pipe
P, unless the water falls below the point of in-
sertion of the pipe O into the air-chamber,
when air passes through the pipe O by the pre-
ponderating pressure, and isearried out in bub-
bles through the pipe P.

As the velocity of the water in the pipe A
is diminished the condensed air in that por-
tion of the cylinder B designated by figure 1 re-
acts, and, driving the water back by means of
the piston C, causes it to enter the air-cham-
ber I through the pipe I with a pressure equal
to thesum of the two opposing forces—namely,
the pressure of the condensed air in the cylin-
der and the remaining momentum of the mov-
ing column of water in the pipe A.

When the motion of the water in the pipe
A has entirely ceased the water will no longer
act by its momentum, but will act by static
pressure alone, which, if the fall, as has been
supposed, is ten feet, would be one-third of an
atmosphere; and as the air in that portion of
the cylinder B designated by figure 1 was
originally condensed so as to be more than
sufficient to overcome this static pressure, to-
gether with the weight and friction of the pis-
tons in the cylinder B, the two pistons C and
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E will be impelled forward by the air so con-
densed until the orifice in the end of the pipe
F will be opened, when the water in the pipes
F and A will be put in motion again and with
a like result. ‘

If the initial condensation of the air in that
portion of the cylinder B designated by figure
1 has been made sufficient for the purpose, all
waste-water which has entered through the
pipe G can be utilized by a proper connection

. with the said pipe G, as the water, acting al-
ternately by static pressure and by momen-
tum, becomes weakerand strongeras it changes
its mode of action; aud when acting by mo-
mentum as a solid body of equal weight its
power is only limited by the length and diam-
eter of the ram-pipe and the strength of the
materials, so that if a greater condensation of
the air in the cylinder is desired for a given
purpose it is only necessary to lengthen the
ram-pipe and such additional condensation is
obtained, while the static pressure when the
water is at rest in the ram-pipe will remain
unaltered.

‘What I claim as my invention, and desire
to secure by Letters Patent, is— ‘

1. In a hydranlic ram, a piston or pistons, or
other solid body or bodies, resting against con-
densed air or other elastic fluid in a eylinder or
other confined space, and by the action of said

piston or pistons, or other solid body or bodies,
when driven back by the momentum of the
water in the ram-pipe against the said con-
densed air or other elastic fluid, closing the
orifice through which the water, by its motion
in escaping, gives velocity and momentum to
the water in the ram-pipe, and by the reaction
of said condensed air or other elastic fluid on
said piston or pistons, or other solid body or
bodies, opening said orifice, and thereby put-
ting the water in the ramn-pipe, communicating
with said orifice by a proper connection there-
with, in motion with a renewed velocity after
said water has ceased to act by momentum
and is acting by static pressure, and driving
water into the air-chamber without any shock
or concussion endangering the safety of the
machine, substantially as herein specified.

2. In combination with an air-vessel and as-
cending pipe of a hydraulic ram, a small pipe
provided with a controlling valve or cock, the
said pipe connecting the air-vessel and ascend-
ing pipe at a point below the lowest level at-

_tained by the water in the air-vessel, substan-

tially as and for the purpose specified.
GEORGE YELLOTT. .

Witnesses :
R. C. MASSENBURG,
THOMAS JONES.




